Beryllium dihydride is a favorite target molecule for ab initio theoretical calculations, and high quality experimental data on BeH 2 can serve as benchmarks for testing the accuracy of ab initio methods. We reported the first observation of gaseous BeH 2 in 2002 and recorded high resolution infrared emission spectra of BeH 2 in the ν 3 (antisymmetric stretching) region. 1 Analyses of the ν 3 fundamental band and several hot bands of BeH 2 and BeD 2 resulted in determination of molecular constants and equilibrium structure of BeH 2 .
2, 3 We also observed small local perturbations in the 001 ( (Fig. 1) . Although the magnitudes of these perturbations are relatively small, i.e., the largest term value shifts being +0.24 cm −1 at J = 30 and −0.12 cm −1 at J = 31, they are quite significant compared to the absolute accuracy of the observed spectral line positions (∼0.002 cm −1 ). The perturbation pattern observed in BeD 2 ( Fig. 1) clearly indicates that the perturbing state has a larger effective B [v] value and a smaller vibrational energy. The effective B [v] values of the 03 1 0 ( u ) and 03 3 0 ( u ) states were estimated using the B [v] 6 and thus has an indirect effect on the state of interest (001, + u ). The Hamiltonian matrix for rotational -type resonance between and states was derived by Maki and Lide. 6 After parity transformation and including the + u (e) state, the Hamiltonian matrix of Eq. (1) was obtained for the e levels. 7, 8 The matrix elements of the Hamiltonian are provided in Eqs. (2)- (7) in which x = J(J + 1).
The rotational energy expressions used for the u ( = 3) and u ( = 1) states in Eqs. (3) and (4) 3 ] operator (in the molecular frame) to the state basis function.
All rotational lines of the 001→000 and 002→001 bands of BeD 2 were fitted using the Hamiltonian matrix in Eq. (1) for the 001 levels, while the constants of the 000 and 002 states were fixed to the values reported in Ref. also assigned and added to the data used in Ref.
Rotational constants (B, D)
and the -type doubling constants (q, q D ) of the 03 1 0( u ) and 03 3 0( u ) states were fixed to the values estimated by extrapolating the 000, 01 1 0, 02 0 0, and 02 2 0 constants. In order to estimate the B [v] and D [v] values as accurately as possible, expressions with quadratic vibrational dependence were used. 7 The -type doubling constants q [v] and q D, [v] were estimated using the corresponding constants of the 010 and 020 levels, and the vibrational constant g 22 was fixed to the value reported in Ref. 3 for BeD 2 . A complete list of the spectral line positions used in the fit and the output of our least-squares fitting program is provided in the supplemental material. 9 The least-squares fitting resulted in determination of G (vibrational energy of the 03 3 0 state), K 03 (off-diagonal matrix element between and states), and the unperturbed constants for the 001 ( Table I ). The constants of Table I 
